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摘要 
质谱作为对一种可以对蛋白质进行定性和定量分析的重要工具，一直以来都
在生物学研究中受到人们的青睐。传统的数据依赖获取（data-dependent 
acquisition，DDA）质谱可以有效地对蛋白质进行定性分析，但重复性不高，定
量精确度不高。而选择反应监测（Selected Reaction Monitoring，SRM）虽然
重复性高、定量准确，但通量过低。近年来新兴的 SWATH质谱作为一种数据不依
赖质谱，很好的解决了上述两种质谱的缺陷，因此受到了人们的广泛关注。但已
有的 SWATH 质谱的数据分析方法需要在利用质谱鉴定时往样品中加入 iRT 肽段，
此外，在进行分析前，还需要事先构建好肽段特征文库，费时费力，也使得鉴定
结果受肽段特征文库含量的限制。 
由于在利用质谱解决生物学问题时，通常情况下会有多组样品，且只对多组
样品间有差异的蛋白质感兴趣。据此，本文提出了一种新的适用于 SWATH质谱等
数据不依赖获取质谱的数据分析方法，该方法通过比对不同实验组间肽段产生的
一级质谱和二级质谱信号强度的相关性，计算出虚拟谱图，再通过数据库搜索的
方法鉴定该肽段。该方法很好的解决了以往此类方法中生成虚拟谱图准确性不高
的缺点，也不需要事先构建肽段特征文库。利用该方法分析 SWATH-MS 金标准数
据库可以鉴定出比现有的分析方法 OpenSWATH更多的肽段，且具有相当的定量准
确性。利用该方法分析肿瘤坏死因子刺激下的 L929 细胞可以鉴定出已知的蛋白
相互作用，并能发现一些未知的蛋白相互作用。 
 
关键词：数据不依赖质谱；分析方法 
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Abstract 
As an important tool for qualitative and quantitative analysis of 
proteins, mass spectrum (MS) has been popular in biological research since 
its emergence. Traditional data-dependent acquisition (DDA) MS can 
effectively operate qualitative analysis of proteins, but its 
repetitiveness and quantitative function are weak. Another method, 
selected reaction monitoring (SRM), though with high repetitiveness and 
quantitative accuracy, has been limited by its low flux. The recently 
developed SWATH MS can make up the defects of the two MS methods above. 
And as a date-independent MS technology, it draws the extensive attention 
of people. But current data analysis method of SWATH MS requires the 
addition of iRT peptide to the prepared samples before the identification. 
On the other hand, a characterized peptide library should be constructed 
before the analysis, which requires much time and energy, also limits the 
results with its capacity. Normally, when solving biological issues with 
MS, the researches must deal with multiple samples to find the differences 
in proteins. This thesis put forward a novel analysis method which could 
be used for analyzing data from data-independent acquisition MS, 
including SWATH MS. This method can identify peptides by calculating the 
virtual spectrum through comparison of the relativity between a mass 
spectrometry and two-stage mass spectrometry, which comes from peptides 
of different groups, and searching the database. It has higher accuracy 
of the virtual spectrum than previous methods, while has no need of a 
characterized peptide library. Furthermore, it can identify more peptides 
than OpenSWATH when analyzing the SWATH-MS standard database, with 
commendable quantitative accuracy. We can use this novel analysis method 
to identify previously reported protein-protein interactions in tumor 
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necrosis factor (TNF)-stimulated L929 cells, with revealing of some 
unknown interactions. 
 
Keywords: data-independent acquisition mass spectrum; method for 
analysis 
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